We investigated the prevalence of stroke in Taiwan in an epidemiologic study of stroke, diabetes, and cardiovascular disease that used a two-phase survey design. The study population was drawn by cluster sampling and consisted of both urban and rural communities from four regions of Taiwan. There were 8,705 people 36 years of age or older interviewed during the period of October 1 to December 31, 1986, and 143 cases of completed stroke were later identified by a neurologist. The point prevalence rate for people aged 36 or older in our study was 1,642/100,000 population (95% confidence interval 1,389-1,942/100,000). Prevalence rates differed significantly among the four study regions and between urban and rural communities; prevalence was greater in northern Taiwan and in urban communities. Percentages of the major types of stroke in 143 stroke survivors were as follows: cerebral infarction 67.1% (96 cases), cerebral hemorrhage 14.0% (20 cases), subarachnoid hemorrhage 4.2% (six cases), and unclassified 14.7% (21 cases). Of the stroke survivors, 67.1% were independent in activities of daily living, and 75.5% were independent in ambulation. Hypertension, heart disease, diabetes mellitus, and a family history of stroke were significantly more common in stroke survivors than in strokefree individuals. {Stroke 1989;20:858-863) C erebrovascular disease ranked as the most common cause of death in Taiwan in the 20 years from 1963 through 1982. It is now the second cause of death, behind cancer.
C erebrovascular disease ranked as the most common cause of death in Taiwan in the 20 years from 1963 through 1982. It is now the second cause of death, behind cancer. 1 Heart disease, diabetes mellitus, and hypertension were fourth, fifth, and eighth, respectively, on the list of leading causes of death in 1984. To date, few epidemiologic studies concerning incidence, prevalence, and risk factors of these diseases have been conducted in Taiwan. 2 -3 In an attempt to conduct an epidemiologic investigation of these diseases, we began a study entitled "Epidemiologic Study of Stroke, Diabetes, and Cardiovascular Disease," and we present our results concerning prevalence, clinical features, and disability of stroke patients.
Subjects and Methods
Since stroke, heart disease, and diabetes affect chiefly the elderly, we selected our study population from people 36 years of age or older in both rural and urban communities. The family was used as the study unit and consisted of people born before 1950. On the basis of geographic location, we randomly chose one rural and one urban community from the northern, central, southern, and eastern regions of Taiwan ( Figure 1 ). Thus, a stratified cluster random-sampling method was used and yielded a total sample population of 13,930. Age, sex, and educational level representative of each community were tested before we began the survey.
For the stroke survey, we used a two-phase design that included a door-to-door household survey and physical examination. The 88 interviewers consisted of public health nurses and student nurses who were specifically trained to ensure a high level of sensitivity and specificity for finding stroke. Their interviews consisted of a series of items concerning demographic information, personal disease history, family history, smoking habits, drinking, diet preference, and lifestyle. A simple physical examination was performed, including body weight, height, blood pressure measurement, and urine sugar and protein. For the screening we used a translation of the questionnaires designed by the World Health Organization to detect symptoms and signs of neurologic disorders and to measure the prevalence of all frequent neurologic diseases, including cerebrovascular disease. 4 The sensitivity and specificity of the screening procedure were 95% and 80%, respectively. evaluated by a board-certified neurologist who carried out the necessary neurologic examination, rated the activities of daily living score (ADL, Barthel Index), 7 -9 collected the medical records, and made a preliminary diagnosis. All preliminary diagnoses and medical records were presented at a meeting of senior neurologists to ensure that diagnoses conformed to the standardized diagnostic criteria. 10 ' 11 Stroke was defined as a sudden neurologic deficit of presumed vascular origin that lasted longer than 24 hours. Transient ischemic attack and syncopal attack were not included in this prevalence study. Diagnostic criteria for hypertension were mean blood pressure higher than 160 mm Hg systolic and/or 95 mm Hg diastolic for three measurements with an interval of 5 minutes between each reading and/or people previously diagnosed with hypertension and currently taking antihypertensive medications. There were screening questionnaires and procedures to locate and identify people with heart disease or diabetes, but in our study only those diagnosed by a medical doctor as having these diseases were considered in the analysis of risk factors. The disability grade of stroke survivors at the time of evaluation was set at four groups according to the Barthel ADL Index: Group 1 (score 0-40), patient is bedridden and needs full nursing care; Group 2 (score 45-60), patient is bedridden but requires less nursing care and can perform partial self-care in bed; Group 3 (score 65-95), patient can do some self-care or may be independent in a wheelchair; and Group 4 (score 100), patient should be able to live by himself and be completely independent.
For estimating the incidence rate, the interviewer always asked if anyone in the selected family had died within 1 year before the prevalence day. Such a case was then confirmed by a neurologist who questioned the relatives about the course of illness and who reviewed the medical records and/or death certificate.
To ensure the quality of the interview and the validity of the questionnaire, we repeated the interview in 10 families from each area. Ideally, everyone in our study population should have been interviewed and had a simple physical examination, but if the interview could not be carried out, a note was made to document the reason (such as unavailability on more than three occasions, refusal to be interviewed, or moving away).
The point prevalence rate was expressed by 95% confidence interval, 12 and comparison with other studies was made. Significance of the age-and Figure 2 shows the sex and age distribution of these people. The interview response rate in this study was 62.3%; the reasons for failure to interview are listed in Table 1 .
The frequency distribution of ancestry was Taiwanese 59.7%, Ha-Ka 20.6%, mainland Chinese 15.9%, and aboriginal 3.8%. More than 80% of the population interviewed were married (83.5%), 10.4% were widows or widowers, 1.4% were divorced, and 4.7% unmarried. Classification of occupations consisted of farmer or fisherman 19.6%, laborer 15.5%, government employee 14.6%, merchant 15.5%, unemployed 25.3%, and others 9.5%. Among 8,705 screened individuals, there were 143 cases of completed stroke on the prevalence day. The point prevalence rate of this study in eight areas of Taiwan was 1,642 per 100,000 population (95% confidence interval 1,389-1,942). Prevalence seemed to increase steadily with age until the age of 85 (Table 2 ). Age-specific prevalence rates were usually higher in men, but were higher in women 65-74 years of age. The age-adjusted risk ratio of stroke prevalence in men and women was 1.44 (/?<0.05). Prevalence rates differed significantly among four study areas and between rural and urban areas ( Table 3 ). The prevalence rate was highest in the northern region (/><0.01) and was 1.4 times higher in urban than in rural areas (p<0.01).
In epidemiologic studies, hypertension is found to be the most important risk factor for stroke. In our study, hypertension was noted 8.56 times more often in stroke patients than in stroke-free individuals. Other significant diseases associated with stroke were heart disease and diabetes (Table 4) . A family history of parents and/or grandparents with stroke was found 1.83 times more often in the stroke patients we studied, and a family history of hypertension was found 1.93 times more often in the stroke patients (Table 5 ).
The types of stroke diagnosed under the standardized diagnostic criteria were cerebral infarction in 96 cases (67.1%), cerebral hemorrhage in 20 cases (14.0%), subarachnoid hemorrhage in six cases (4.2%), and unclassified in 21 cases (14.7%). Most stroke patients had had medical care in hospitals during the acute stage of stroke, but 13 patients (9%) had been cared for by herb doctors and/or laymen.
The disability of stroke survivors was graded. More than half were completely independent, 17.3% were wheelchair-confined, and 13.0% were bedridden (Table 6 ).
Discussion The sample population of 13,930 was drawn from eight geographic areas of Taiwan, with 8,705 people (62%) successfully interviewed. Among the women who were not interviewed, the age distribution was similar to that of those who were interviewed; the men not interviewed consisted of more younger men. The demographic features of this study population of 8,705 are also close to those of the general population of the country as a whole for women, but there are fewer young men in this study population. Thus, knowing the age and sex distribution of the study population allows some general conclusions to be made.
Many epidemiologic studies in different countries have reported that the prevalence rate of stroke is approximately 500-800 per 100,000 population. 15 -21 The prevalence rates of stroke reported recently from different countries are shown in Table 7 . 18 -21 Prevalence in our study is lower than that found in Japan 21 but is similar to that found in the other investigations. However, it is difficult to compare stroke prevalence in various reports because of the differences in diagnostic criteria, medical facilities, age-sex distribution, and screening procedures. The age-specific prevalence rates in our study were fairly similar to those of a stroke survey in Taiwan  in 1982 2 ( Figure 3) . When comparing the agespecific prevalence rates among the different countries, Figure 4 shows that the stroke survivors are in 20 and Japan. 21 From this figure, it is interesting to note that the curves for age-specific rates are not parallel to each other except for the two curves for mainland China and Taiwan. The parallel between the latter two curves might be explained by the fact that people in mainland China and Taiwan share many of the same characteristics (e.g., race, diet, stroke type). 1 -18 As in some other stroke prevalence studies showing a geographic gradient, 18 ' 22 - 23 we also found that there were geographic differences in stroke prevalence in Taiwan. The rates were the highest in the northern areas and also higher in urban compared to rural communities. These geographic differences may be related to the higher stroke mortality rates in the areas remote from the major cities 1 since prevalence rate is related to incidence and the mean duration of the disease, 24 -25 and higher stroke mortality rate and poor medical care for those stroke survivors can reduce the mean duration of the disease. An investigation to explain the prevalence of geographic differences based on incidence and environmental factors is currently under way.
In our study, the prevalence of stroke in men was significantly greater than that in women except in the rural community of eastern Taiwan, where men had a prevalence rate even lower than that of women in the same area. Interestingly enough, men in that area were reported to have the highest mortality rate from stroke and an upward trend of stroke mortality.
1
Prevalence is seldom of direct interest in etiologic applications of epidemiologic research, and it is possible that the strength of an association between risk factor and disease may be underestimated if comparison is based on prevalence. 24 - 25 However, in our study, the frequency of hypertension, diabetes, and heart disease in stroke survivors compared with those without stroke was consistent with other cross-sectional and incidence studies of stroke. 19 -26 ' 27 Stroke is a disease of high mortality. In a hospitalbased stroke registry study in Taipei, 28 the 30-day case fatality rate is 30.7% for cerebral hemorrhage and 8.4% for cerebral infarction. Once a patient has survived a stroke, the outlook for eventual recovery of function is reasonably good. Of the 143 stroke survivors in our study, 75.5% were independent in ambulation, and 67.1% were independent in activities of daily living. However, the comparison of our study regarding residual disability of survivors with other studies is hampered by a wide variation in methods. In the few studies in which methods and choice of variables were roughly similar, 31 and 76% in Finland. 19 In the Rochester, Minnesota Study, 23 -32 in which the 6-month minimum time interval was observed, 36% of the survivors of stroke were "working or able to work." The Framingham Study 29 showed a frequency of 29% of persons still working or performing normal homemaking duties, and 31% of the survivors younger than 65 years of age had retained their working capacity in the Finland prevalence study. 19 We found a similar result in that 26% of male survivors younger than 65 years of age retained their working capacity at the time of examination.
Knowledge of stroke prevalence is important in planning health services and in administering med- ical care facilities since the number of prevalence cases at any time is one determinant of the demand for health care. In addition, precise knowledge of the magnitude and pattern of long-term stroke disability in the general population is useful as a basis for planning continuing care programs for surviving stroke victims. Such knowledge permits a more accurate prognosis to be made for each patient in terms of eventual functional recovery than would be possible from hospital experience.
